Introduction
Aras is one of the indigenous species found in Sarawak. It is known by its botanical name as Ilex cissoidea. In Sabah, this species is known as bangkulatan and morogis, while in Peninsular Malaysia, this species is known as timah-timah. Meanwhile, in Indonesia it is known as Mensira gunung. Ilex cissoidea is categorized in Aquifoliaceae family that is commonly found throughout the temperate and tropical regions of the world, mainly in South East Asia.This species classified under medium density of light hardwood, ranging from 0.560 to 0.595 g/cm 3 at air-dry condition [8] . Acacia mangium (Fabaceae: Mimosoideae) is a perennial tree native to Australia and Asia. Common names for it include Black Wattle, Hickory Wattle and Mangium. This species is selected for this study as a reference point. At the green soaked volume the density value ranges from 0.420 to 0.483 g/cm 3 meanwhile at the dry condition it varies between 0.5 to 0.6 g/cm 3 ( [6] , [9] , [10] , [11] , [13] ).
Although the density of timber is relatively reflected the strength of the timber, but it should not be the definite measurement of its strength. It was understood that timber is heterogeneous material thus some physical testing have to be conducted to reveal and confirmed the timber strength group as identified from its density. The most suitable sample to be tested was small clear sample which is defect free [5] . Therefore, the strength properties of the species can be compared and to be concluded by identifying its strength group classification based on Malaysian Standard MS544: Part 2 requirements. The strength group classification for the selected species in this study was subjected to the results obtained from compression parallel to grain test, shear parallel to grain test, bending parallel to grain and modulus of elasticity. The strength group classification was conducted in two conditions at green and air-dry. Classification on the strength group on the species was depended on the grade stresses results, i.e. grade select, grade standard and grade common. The strength groups can be classified into seven categories, namely SG1, SG2, SG3, SG4, SG5, SG6 and SG7. In timber engineering practice, the ultimate stresses obtained from the tests are reduced by applying arbitrary factors [12] to obtain what is called working stresses or permissible stress. These arbitrary reduction factors account for variability of timber duration, and conditions offloading, and factor of safety [5] .
Preparation of specimens
Two timber species namely, Acacia mangium and Aras were collected from Sabal Reforestation Plot where the species were planted were used in this study. The planed samples of 12 years old were randomly selected and identified at the site where cut approximately 0.3m from the ground level. Sampling of test samples was made throughout the whole length of approximately 7.5m of height with diameter at breast height over back of the trees ranged from 240mm to 340mm. The logs were ripped into half through the pith to obtain the flicthes. The flicthes were then planed and machined to 20 x 20 mm for static bending tests, compression parallel to the grain test, and shear parallel to grain test. The sticks were visually grade, and only defect free green as well as air-dry samples are cut into specified length and tested. The green condition samples were first to be tested whilst for air-dry condition samples stacked properly for air-drying process. This air-dry process is depending on the type of species sample, and this process can be more than nine months. A total of 190 timber samples were used for the bending tests at green and air-dry conditions.
Determination of ultimate stress of strength properties
The strength properties' tests are conducted by using destructive test (DT) and results were obtained from two different timber conditions, i.e. green and air-dry. There were four strength properties were acquired i.e. bending parallel to grain, compression parallel to grain, shear parallel to grain (tangential and radial directions) and modulus of elasticity. The average shear parallel to grain was from tangential and radial whereas the result from the modulus of rupture was referred to the bending parallel to grain. The static bending testing was done in accordance to the British Standard BS 373: 1957. A specimen 20 x 20 x 300 mm in length is supported over a span of 280mm, and the test is carried out by the three-point bending method. Compression test results were conducted with 20 x 20 x 60 mm specimen. The property determined is the maximum compression strength parallel to grain. In shear parallel to grain test specimen dimensions of 20 x 20 x 20 mm is used. The property determined is the measure of the resistance of the timber to shearing. For shear parallel to grain at radial direction, the direction of shearing is in the parallel to the longitudinal of grain direction where the plane of shear failure is parallel to the radial direction. For shear parallel to grain at tangential direction is vice versa where the plane of shear failure is parallel to the tangential direction.
Determination of Basic and grade stresses
The reliability to the results from small clear specimens, consequently, makes the results more significant of the species potentiality, thus the results of ultimate stress cannot be used directly in timber design. [5] . Therefore, in structural used, the results of ultimate stress obtained from small clear shall be used to determine green basic stresses that are calculated by using the probability
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values listed in Table 1 and multiplied with the safety factors as in Table 1 based on the selected properties for this study to be converted into basic stresses. This basic stress shall be applicable to structural use in timber design. From air-dry condition to obtain air-dry basic stresses it should be 19 percent moisture content [5] . The calculation of air-dry basic stresses is calculated as: 
Using Madison's formula to estimate the ultimate stress at 19 percent moisture content as follows:
where S 3 is the ultimate stress at 19 percent moisture content, S 1 is the ultimate stress at fibre saturation point at 25 percent moisture content and ssumed to be equal to green stress, S 2 is the ultimate stress from air-dry test, M 1 is assumption of fiber saturation point at 25 percent, M 2 is the air-dry moisture content from test, and M 3 is the maximum moisture content for dry condition at 19 percent. The results obtained from green and air-dry basic stresses were multiplied by the strength ratio to acquire stress grades select, standard, and common. 
Results and Discussion
Acacia mangium. From Table 3 , where at green condition, mean results obtained from compression parallel to grain test reveal to be classified under SG4. Where by the average mean results from shear parallel to grain test reveal to be classified under SG2. Basic stress for MOR or bending parallel to grain been classified under SG2. Whilst, for modulus of elasticity is identified under SG5. As recommended by Malaysian Standard MS544: Part 2, this can be concluded that strength group for Acacia mangium is classified under SG5 as it is the lowest case between strength groups that had been obtained from different tests at green condition.
At the air-dry condition, it is revealed that the compression parallel to grain under SG4. Meanwhile, the average mean result of basic stress for shear parallel to grain contributed the grade stresses and classified under SG2. Basic stress for bending parallel to grain from table contributed the results for grade stresses to be classified under SG3. Whilst, for modulus of elasticity, it is classified under SG5. This can be concluded that strength group of Acacia mangium at the air-dry condition is classified under SG4. Thus for overall conclusion, Acacia mangium species is prone to be classified under SG5 as it was the lowest strength group level from the results at green and airdry condition. Table 3 , Aras at green condition reported with the mean compression parallel has contributed the grade stresses to be classified under the strength group SG6. The average mean shear parallel to grain has reported contributed the results for grade stresses to be classified under SG5. Aras's basic stress for bending parallel to grain has contributed the grade stresses to be classified under SG6, which is much lower compared to Acacia mangium with SG2. Furthermore, for modulus of elasticity is classified under SG7. This can be concluded that, at green condition, Aras is classified under SG7 compared to Acacia mangium with SG5 as it is the lowest case between strength groups that had been obtained from different tests.
Aras. From
At air-dry condition has revealed that basic stress for compression parallel has contributed grade stresses thus classified under SG6, compared to Acacia mangium with SG4. The average basic stress for shear parallel to grain contributed grade stresses to be classified under SG3, which is relatively close is relatively similar with Acacia mangium, SG2. The modulus of rupture is classified under SG6. Moreover, for modulus of elasticity is classified under SG7. The strength group obtained for each test at the air-dry condition thus can be concluded fall under SG7 compared to Acacia mangium which is classified under SG5 as it is the lowest case between strength groups. From both conditions, green and air-dry, it is to be concluded that Aras's strength group is prone to be classified under SG7 compared to Acacia mangium with SG5 as it was the lowest strength group level among strength groups from each property. 
Conclusion
The basic and grade stresses for strength groups can be used to facilitate the design, stocking and supply of timber for structural purposes [4] . The species was recommended mainly for general utility for furniture making and other non-structural applications. For structural design purposes, the results from small clear must not be used directly it must be first derived into permissible stresses.
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Thus appropriate modification factors had to be identified as given British Standard CP 112:1967 or Malaysian Standard MS544: Part 2 should be used. It was found that, exotic species of Acacia mangium was obviously known under SG5 and has been also proven in this study. Indigenous species of Aras has been classified under the strength group SG7.
